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Some years aj^o tlie examination of some of oui* f]astern ^ame birds 
aroused my interest in the i)terylogra]jliy of the Galliua*, and I deter- 
mined to study the ideryloses of as many of the birds of that group as 
could be jirocured, my hoi)e being to examine specimens of eveiy Xoi th 
American sj)ecies. Ac<;ordingly, in tlie autumn of 1802, a systennatic 
effort to obtain tlie desired material in the form of fresh or ahailiolic 
birds was begun. It seemed best not to use skins under any cinmm- 
stances for the main features of the i)terylosis, on account of the dis- 
tortion unavoidable in their jireparation. Owing to the rarity of some 
species and the difliiailty of obtaining others, it proved impossible to 
carry out the original i)lan, and the examination of all the North 
American genei a has been substituted for it. That a certain measure 
of success has been possible, is due to the great courtesy and kindness 
which has been shown by those to whom application for assistance in 
procuring birds was made. Every person to whom I have written for 
birds has gone to no little trouble to accommodate me, and in some 
cases my indebtedness to these friends is greater than can be repaid, 
and this is the more remarkable, since in nearly every instance my eor- 
respond(‘iit and I wei'C complete strangers to each other. Under each 
genus 1 have credited the material to the persons from whom it was 
received, and to all of them I herewith extend my hearty thanks. Eut 
there are a few to whom 1 am under peculiar obligations, and to them 
more especial thaidvs are due. To Dr. Mortimer Jesurun, of Douglas, 
Wyoming, 1 owe not only some of my best material but the most unusual 
courtesy in details (‘onnected with collecting and shi])i>iiig the birds; 
to I\Ir. J^h ederic A. Lucas and Dr. II. W. Shuieldt, of Washington, I am 
indebted for impoi tant suggestions; to Mr. It. Ridgway and Dr. C. W. 
Itichmond, of the United States National Museum, for many favors 
connected with the collections of North American Gallime; to Dr. J. A. 
Allen, of New York City, for assistance in synonymy and identification ; 
to Mr. G. W. Mackay, of Boston, Massachusetts, for his efforts to jiro- 
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cure me specimens of Tyinpannchns nquilo; and to Mr. Thomas J. Egan, 
of Halifax, 'Snvn Scotia, for some interesting notes on ptarmigans and a 
great deal of useful material. Thanks to the exceptional opportunities 
thus afforded me. I have had the privilege of examining in the flesh 05 
specimens, representing species and all the Xorth American genera. 
The species I have failed to secure are CoUniis ridyicayq Layopm 
leueurns, Tympmnichus cupido, and Tympanuchns pallidicinctus. The 
lesult of the study of this material has not been in anyway extraordi- 
nary, but I believe it throws some light on the relationship of the 
genera, and as the knowledge of pterylograpliy becomes more com- 
plete, the facts herein lecorded may prove of real value in the classifi- 
cation of the group. 

So far as I can ascertain, the onl}" observations which have ever been 
lecorded on the pterylography of the North American Gallime are con- 
tained in the ‘‘System der Pterylographie” of Nitzsch; these relate to 
only five species and will be considered when I take up the genera to 
which they belong. So far as the general pterylosis of the group goes, 
his figures and descriptions do very well, but they are hardly detailed 
enough to answer the purposes of modern comparative work, while a 
few of his observations are probably mistakes due to usingdried skins 
as the basis of his work. His preliminary observations on the uni- 
formity of the Gallinine type of pterylosis are only true, as we shall 
see. of the Alecteropodes, and even among them the Phasianidie show 
no little diversity. 

The pterylograidiy of our Gallinre is, however, remarkably uniform, 
and the generic difierences in the fundamental plan are, as a rule, of 
slight importance. The whole head is uniformly feathered, except for 
apteria near the eyes and ears. The upper cervical tract is of medium 
width, but the feathers become larger and fewer as we pass backward, 
until between the shoulders this tendency reaches its maximum, and 
here the tract may become more or less forked and often slightly sepa- 
rated from the dorsal tract. The latter is broadest just at the end of 
the shoulder blades, and from there gradually narrows to the oil gland. 
The degree of union between the anterior end of the dorsal and the 
posterior end of the upper cervical tract varies in all the genera and 
even to a slight extent in individuals. The humeral tracts are always 
vStrong and broad, and the parapterum is usually well defined. The 
femoral tracts are also large and clearly defined, and are one of the 
most characteristic features of the pterylosis. The feathering of the 
feet varies markedly in the different genera. The lower cervical tract 
is usually rather narrow and folks at a variable distance above the 
furcula. The sternal tracts are very strong and well defined, and are 
usually connected with the hypoptera by hook-shaped tracts on the sides. 
The ventral tract is united at the anus, but at a variable distance in 
front of that point is forked and runs up the breast on either side of 
the keel of the sternum and may even be more or less united anteriorly 
with the sternal tracts. Behind the anus is a pteryla formed by the 
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under coverts, which may be (railed the post-anal tract. In addition 
to these major pteryla* tlierc are often minor ones, siicli as tliose formed 
by the crests on the head or the ruffs on the neck. Aftershafts are 
always jueseiit, and are usually large and downy. True down feathers 
occur sometimes on the neck and wings, while half-down occurs every- 
where bordering on the tracts, esijecially on the foi e part of the breast 
and on the back between the shoulders. Filoplumes ai e generally long 
and numerous among the contour feathers. The oil gland is always 
tufted. The rectrices, of which the middle pair are always longest, the 
outer ones shortest, vary in number from V2 to but the latter num- 
ber is very unusual. The wing, always quincubital, is very fully feath- 
ered, especially on the upper surface, but there is a large apterium along 
the humerus near its base, in front of the parapteruiii. There are usu- 
ally three rows of major superior secondary coverts and two or three of 
inferior, while the primary coverts are usually in two rows on both sur- 
faces. The primaries are always 10 in number, the secondaries vary 
between 13 and 21, and the alula contains 4 or o featljers. 

One of the most remarkable things about the pterylography of the 
group is the indifferent sj^ecialization of the reiniges and, in some spe- 
cies, of the rectrices also. In most birds it is as easy to determine pre- 
cisely the number of secondaries as of primaries, or perhai>s easier; but 
in the Gallin«X‘ it is not a simjjle matter to decide where the secondaries 
end and the coverts begin (on the elbow), .so comidete is the intergrada- 
tion. In JOS*, moreover, the middle tail feathers are so strikingly 

like coverts that one can hardly feel perfectly sure that they arc rec- 
trices. The reverse is true to a somewhat less extent in CentrocercuSj 
where the middle pair of coverts are much like rectrices. Xitzsch 
speaks of the eleventh remex as always being very small, but I did not 
find it notably so in most of our American species. 

The above observations will not apply, except in a few particulars, to 
Ortalis, which, as has already been said, differs considerably from the 
Gallinine type. Having considered the general characters of that type 
of pterylosis, we will now pass on to a survey of the genera in detail, 
beginning with the quails. 

ODOXTOPHOKIX.E. 

The quails form a very natural .subdivision of the Gallina*, charac- 
terized by several pterylogi aphical features of more or less inijjortance. 
The dorsal ti act is apijarently continuous with the ujiper cervical ti act, 
and as the latter does not seem to be forked there is no dorsal ai>terium. 
The lower cervical tract forks very far up on the throat, and on tlie side 
there .seems to be scarcely a trace of the hook connecting the sternal 
tract with the hypopterurri, which is .so evident in some of the grouse. 
The rectrices are remarkably coii.stant in number, usually only 12 and 
never more than 14, nor are there more than 10 secondaries. In addi- 
tion to the 4 feathers of the alula, there is usually present on the thumb 
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ji, \v(‘ll cljiw, whi(‘.li is (jiiilr <*.li 5 ir:i(*l<‘risti(i ol' the (|imils, 

ill Jill rxf.ept (Ujrloinix^ ninl iviie-liii its mjixiimiiii in Orrortji.v, 
1(. r.imsisls ol‘ ji Imrny sIm‘JiIIi coN'in’iii^* the- ((‘rniiinil iilnihiiix of the pol- 
lex, \vlii<‘h is iiere. IV(m^ IVoin t]l(^ skin. Its stnie* 
ture will Ixi rl(*jirly se,(Mi IVoin tli(‘- juj(‘oinpnnyin^’ 
li<»iir(‘s. ten jniin;iii(‘s nsimlly rniik jihont 

as lollows, I'oiintin^* (Voni tlni wrist joint out : 7, 
r>, S, I, !), ;>, lO, U, l. 'riiat is, tin*, fifth is usu- 
ally longer than tlu^ ri(/}i(hy and always hm;;‘<*r 
than (In*, ninth; and tlui f<)urth is iniich lon;^<‘-r 
than the tnttJiy whi<di is shorter than (he thlnL 
ddies feet a r(^ newer real h(*.r(Ml ut all, tln^ e,ea‘vie:il 
tra<*li always endin*’’ at (In*, tihio-t.arsal Joint. 
4'here. are*, no pe*(nillar (jae.ts or apteria, on Uie 
sides o^’l>h(^ in^ek, and the ln*a.d is fully l(*at ln*re(l, 
witlionl. apleria oV(*r tlui eye^s, and otleii wilh spe*eial leal)n*rs or a. e.r(*st 
on I Inu’rown, Init tin*, nasal (ossa* are hare*. Of I h(^ Severn (piails indij^e- 
nons to Nea th Aine*rie*a I ha\ e ew'aniine*el all exe‘e*pt the*. niaske*el beib- 
whiti*. 'riie^y lh,ll \ery naiiirally into / my* ^ene‘ra, eharaele*.ri/.eel thus: 

AN.\l.> TU’AI. KSV To OICNKIJA. 

I. iaM‘lri(MiM 12. S«‘roiMlm ii's I t. \v i I lioiit imy rrost or piwailiiii' iVsiMiri.s. 

e 'olin HH, 

11. K‘iwl riiM'H 12. 1.*), llo:nl \vi I lioriiot rrost nl’ «u', raroly hov<*ii lonflioiH, 

rnrmin;.^ ii <*lo;o ly trarl, in (In' |>loryl;i ol'llio rrnwii I.ophortjjx, 

III. lvo<*lriroH 11. S^^^^>u^lnri(^M 11. looHrly miimIimI witli im»rr tlmn ton lnn;r 

lo.i tlii i'.s wliioli lu'o not orort and lonii only :in iiulolinit<s ti'uot in tlio pl.rryla 

oC lli(' orown (\tU\pri>Uu 

l\'. K’ociriro.s 12. SooondarioH Id. Iloinl with a cn^sl) ol* two vrry ton;;; (oiitlnT.s, ^^\- 
tondlii;;' hnokwiu’d iind nol> ororl, forinin;;' a oh:mK’toristio traot in Uu^ ptiM'yla 

ot 1 hi' nown (h'roriiix. 

V. Kh'olricos 12. * SroonihirioM II. Ilo.id willi nio.st of I ho oori]>il :il lonthor.s lon^‘ 
;ind Hofl,, forming a. vory lioiivy, whort, Init not ('I’imS. iti'mI, not fonnin^ a ili.s- 
tinot tract in I ho ploryla of tho nown Cyrtonyx. 

COLINUS. 

(Plate' XliVlI.) 

IShilorial oxainiin'd : t'ivo HpooimoiiH of (\ rirf/iiii(nnin. 'tho largo Hnioa of Htina 
in Iho I r. S. Nalional Mn.somn oft', rirtfinimutu, i\ v, h'xnnuH, (\ t\ JloridiUtUH^ 
<\ lirni/Honi, and (\ rhtt/n'ay} wn<> oxamlnod in roHja.i't to tho nninhor of 
roolriroM and tho ])I‘onoiii’<^ of a claw on tho thninh. 

'Fhe^ ple*ry!osis eif tliis ge*mis is lypieial ed’ the epiails jiiiel she>ws ve*ry 
])hiinly the-! (diaraete*ris{.ie*s alre*aely inen(ie)m*d. Allhong;h (he*re^ is no 
eleirsal a p(e*rinin, I he^ lealhea’s b(*twe‘(*n llie* shonhlews ar(^ (‘ewea* anel 
nmeh we*ake*r lhan larthe*r bae*k e>r eai the^ ne*e*k. 'riit*re* jire^ I I (some- 
'tiniexs lo) se*ee»nelari(*s. ddie^ elaw e»n tin* tlmnibis we*ll ele\'(de)]H*el. Hdie 
ree.lriee*s are alwjiys l‘J. Nil/.se-h e*re*elils the*, beibwhile with e>nly 12 en* 
12 s(‘(‘onelarie*s, bill he preibably eliel not have rre*sh in;itt*rial anel it weailel 
be alnieist imjiossible (i» ele‘l(‘rinine the^ nmnbe*r e*orree*.tly 1‘roiii a skin. 
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LOPHORTYX. 

cxmiiincd: I-'ivo HpccinioMs of A. ruliforniru uwi] of /.. (fmnhvUy 

Uimlly l'iirnisli(‘<i iiiohy Mr. l'’r(5(lori<; I lal) I-'owlor, tlinud' lUiwii*, Ai i/.oiu, 
Ml’. F, StoplioMs, W'itrli (Alii (driiiii, .nxl Mr. l'\ A. Wiinl id’ IvoidioNtur, 

Now Vorlc. 'riio ljir;^o HorioH of skins in llio II. S. Nalioinil Mnscnni, ron- 
sistin;jf ol’ firiomi skins of A. f/(nnhi‘,H, I \vinity*li vo of L. vnlifoniiru, iiinl L. 
roinrolUf undo] of L. (‘hifunn h(‘nnoni, won^ oxmninod in roHjMTt lo 1 ho nnm- 
lior of rootrious :iml llio (daw on tlio tlininh and lln^ iinnilMn of I'lMtlonH in 
the ciifst. 

Tlio jifn-.ylosis of tliis ftoims is in ^;’i‘ii(d’;il like Mini of Colitms, l>iit in 
Homo HiMMdnioiis (hero is ii trmuj of ji Hiiiiill dorsjil Jijit(n‘iiini, niul tlio 
V(‘iiti‘iil t riM'l- is soiiHuvIijik widcir Inddio if forl-iH. ^rii<M‘(5 
is, fiirtlioniioio, ;i disi iiict 1 rnrt mi tlx* miwii m;id(^ liy 
Mio lar^<5 reatlicrs ol* Mk^ rrcAst, as sliown in lij»\ li. 

1'liis tract eonsists ol‘ six or scivon (d.allKM's and is 
Hoincwliat Irian^nlar in onlliiK*. 1Mio imnilxn* ot' 
toalliei'S s(MMns to \h) vavy (Minslanl, without regard to 
a;»oors(i\; Ij, (famhvli and L. onlif\>nnr<{ always liav'o 
six, and lj,rle(fi(ns s(W’on. M’h(‘n*ar<^ 15 (soiiM‘tinu*s 10) 

8ocondari(‘s, 4dio (daw on tli(5 Miunib is well dovol 
0 ])(‘d. Tli(‘ nmiih(‘r o(’ r(Mitri(*<‘S is constantly Hi, hnt 
in two skins nl' L, cali/oruica (holh lcinah‘s) tlicn’o 
wcr (5 only 10, and in two oMun* Icniahis of Mi<i saino 
siKXiicis tluno W(n*o J I, It; would bo intonsstiiif^ to liav(5 a Ri*ri(*.s ors(*v- 
cral hundred birds oxaniimal, and lind out how rare th(^s<‘ exeoptioiis 
are. 

CALLIPEPLA. 

Matin ial oxanilnod : d’wo HpiM'imons of nimiI, in<3 hy Mr. F. II. Fowhn*; 

Fort Ihiwio, Arizona, 'fwidvii skins of ('. Htindmuiu and smxni of (\ h. vtinfa- 
iidoi/UHtriH, in (1x3 IJ. S. National Miisonm, wore (3xaniinod in roHp<x*t to (rrest; 
roctricos and (da w on llinnil). 

(i(‘neral ptei’ylosis similar to Oo/mtAv, but tho r<ia,th(d‘d)ils bcl wtnm tho 
eyes are Home>wIiat lar^<a* and inorti immerons t han (ds(‘-wIi(*ro on tho 
<a‘own. Tli<‘n*. is, 1 iow(‘,v(M’, no sjxxdjil tract; made by I lie lejitlnn s of 
tin*, cr(As|, which are alwjiys nior(5 minie.rons tind sottca* than in the 
cr(*st of Ijiiphoi'tjfx. ddi(‘ro Jire only I I sec.ondaritis. The elaw on Mie 
thmnl) is iireseiit. There are alwjiys M reetriees. 




OREORTYX. 

Mat(n*ial oxaniiiKid: 'Pwo spociiinnis of U, ph tun, for whicli f am ind<d)tcd to Mr. 
(k \V. Swallow, Willslmr^^, nrc;i(on. ddn} Hoi‘i(3S of skins in tlio P. S. Natiinial 
Mnsenin woio oxaininod in r<3Sprct to tin? foatli(3rs in tin! most, tho njrtricos, 
and tho claw on thund). 

(J(‘iieral ])terylosis similar t,o (JoUhhSj but showing;’ a little tmnhmcy 
toward that of th<5 ^i‘ons(\ leath(*rs of the poslcn'ior jiart ot* the 

upper laa vical tract are hir^e and few, so that the c.ontimiity Ixdwiudi 
the doiAsal and eervical I raids is somewhat intei riijitcMi. On tlie (*rown 
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between the eyes is a narrow ai)teriuiu, in wlneli are i)laeed the tiro 
feiithers ot* the crest, one behind tlie other, as shown in ii^-. Tlie 
arran^(‘inent of the i)iiinaries dilTers iVoin tlie other (juiiil nnd 
approae.lnvs Hona.sa; the Jiflh primary is inneh longer than the itinflty 
whieli is a little longer tlian the fourth^ wliile the tenth is nmch shorter 
than the latter but longer than the third. There are 
1() S(M*ondaries. The claw on the thnml) is very well 
developed. d'h<‘. reetiiees are always 12. 

CYRTONYX. 

Mjitoi ial exaniinod : Ono Rp(a*iiii<‘n, ;i boantil'nl mnlc, kimlly 
Kent mo hy JMr It. 1). IjIIhIc, Fort 1 luMchnea, Aiizoiin. A 
lew skins in the IJ S Nationnl Mn.scnni were also ox- 
aniiiuMl in roHj)oct to roctricos jind daw on tlniinU. It 
was only after five jcais ol’ oll’oi t that 1 snoeecMlod in got- 
tin«; a sjmciinen of tins ^onns, wliieli has proved much 
the hard<‘st to obtain ol‘ any «»f onr Anioriean Oallina*. 
1 am tlnn’efoio under special obligation to Mr. Lnsk, 

The dorsal jiterylosis is not noticeably dill’erent I'roin (Jotinus^ but on 
the ventral snrfiie.e this ^tains resembles Nitzsch’s tigure of (talhts. 
That is, the ventral tract runs up on the breast so far as to connect 
with tlie anterior pai t of the sternal tract by two rows of feathm\s on 
eatdi siile. The pterylosis of tin; head is like that of Cotluns^ there being 
no spe(‘ial tni(;t on the crown. There an; 14 s(‘cond;iries, ol* whicdi the 
(irst is only about two-thirds the length of the second. The claw on the 
thumb seems to be, wunting. The middl(‘ pair of the 12 short rectrices 
is much longer than tln‘ out(‘r, but the cntiic; tail is ])retty well cou- 
ceal(‘d by the coverts. The tuft on the oil gland is small and ot few 
feathers. 

TETKAONIISr.E. 

The grouse of ‘North America tbrm as clearly detined a group as the 
(piails, although t hey show mon; generic variation in the pterylosis. In 
S])ite of thcsi; variations the disti ibution of the tracts is very (;onstunt 
and may be; (‘asily recognized as distinctive. Although strictly gallinine 
it differs slightly from that ol* the (quails on the one hand and the turkey 
on the other, but is nearer the latter. The dorsal tracd is usually more 
or less disconnected from the upper cervical, and as the latt(;r is gen- 
erally forked the ccmtral dorsal apterium, as we may call it, ai>pears. 
As a rule the lower cervii;al tract remains single until near the fur- 
cula, and the ventral tracts run up so tar on the breast as to almost 
unite with the sternals at that point, so that in an adult grouse 
thei(; is very little of the ventral surface, which is entirely free from 
contour feathers, except along the median line. The jdcrytw ernrates, 
or more ])roperly, perhai)s, the vary a great deal from 

the half-bare shank of llouana to the comi)letely I'eatlicred toes of 
Tjujopna, There arc no pecnliai* tracts on the crown due to crests, 
but there is almost always a large apterium over each eye, and on the 




Flf!. 3. — PriCUYLOSlS 
OK TIIK (MK^WN. 
Okkoktvx. 



No. lino. 



I /'// /<;/.*- / 7 Mr 7 w auni se ash (,h a il-^( i. a he. 



(117 



sides of tli(‘ ii(‘ck tlien^ iin*. nsiinlly |K‘-c.nlijn’ tnicls or spare's wliirli muko 
^‘ood ;»enrri(‘/ di;nae*t(‘rs. The miinb(*r of rrrti i<*es is vi'iy vjiriahh', 
SOUK' ^(ai(Ma linviii^’ a peM’lrrtly r.onstant nuiiilx'r, wliiUi otlaa s are*. \a‘iy 
iiT(‘;;idar. rsiiaJly Ihrre arei Id ov IS, bill oft(‘n ai*(*- !i0, and 

soiiK'l iiiM's 22, In I1 h‘ win;;* the. number of primarii's (10) and alula 
l('al liens (1) is as in the' epiails, but/ tlu're* is no rlawon Ihe tiinnib. d'liei 
s(‘enii<lari(‘s, nevc'r h‘ss than 10, may be* as many as 151. Tlie* jnoporUein 
e)l’ the* primarie‘S elillrrs IVoin lhab oT I he epiails, tlnm;;h tlui e'xact 
a-rran^ennelit is iiol constanl. The' win^* is poiiile*el by I he^ .vm 7//, .v/av ie///, 
and ciifitth primarie'.s, which are about llie'. sanies le'.ii;;th; Wh\ fifth is 
mneh shoi ter than the'. rit/hUi ami about eepial le> the ninth ; the*, 
a,l>e>nt e‘([iia,Is l.he^ trnth^ whieh is j»enerally mneh lon^e'i* than the' third, 
or the'. Id spee*i(*s ed‘ ;;rems(^ natives in this eonnl ry 1 have* en\amii)e*el 10. 
They fall naturally into seven genera, e*haraet(*rized ide'rylo^^raphie'ally 
in the tblleiwin;; key : 

ANAl.VIlCAi. Kiev Te ) (iieNKKA. 

1. Si«h)s nl' without )>(‘ciilinr lr.*i(n,s or oxtraonliiuny Ji))l (*i‘iji, 

1. (V;i tli<*r<*<l only to luiso ol‘ tors in iVont. DorH.'iI aploi'imn Hin.’ill. 1^‘inorul 

traris |)roportioiiat(il\ SoreonlarioM iiHiuilly IS. Niiiiih<5r of rert rircH 

voj*y iiicoMHt.'iiit, lh-22 l>v\uU'u<iupnH. 

2. F(M*t lo:i I 1 hu*<mI only t(» luiHo of toon in front. 1 )ojh;iI Mplorinin loii;j;. Pcnmisil 

tuK'tH ]>roportion:i ti*ly Hiiiall. Soromlai ios usually 17. Niiiuhrr of ivd l irrs 
Ih < '(in (ICC, 

2. P'<*ol f<‘ji tlnu'tul ahno.st 0» e*.laws in front. Dorsal aptrrinni Ion*;. I'onmral 
tracts pr»»portionat(Oy siiiall. Scconelarios IS or I!). iNuiuhcr of r<M-tricc.s 

ill inajupns. 

11. Sielrs of iKMik witii spoe;ial tracls eir oxl raorelinary aptoria. 

4. iuily lo.'ilhoreMl a very liith' wa}' down on tln^ tarsus in front. Special 

nen'k tracts on the) lateral hi’anclnm ol‘ tlio tower ccrvic.il tract. h'c<-lri< ( 5 S IS 

Ho no Hit. 

f). IN’id. f<*athcrc(l to liaso of tons. Sjiccial iioidc tracts on sides of ay/ya-r (a‘r\ icijl 
trae;t. h‘e*<*trice*s IS T(/iniHinnetiiin. 

I). f’oet leathered to hase ol‘ te>CH. No speicial tracts on neck, hnl a, spce*ial a )d e* 
riiiiii on each side. l’ecti*ic,es IS, «d‘ whic.h tln^ luieldle pair are much the) 
Ion cent E< (Horn len. 

7. Feet fcathm'cd to hase of toes. Lateral neck spaces aliimst wantiu;; and 

replae*.e*d on each siele hy ji Iar;;e elliptical aplm’ium, fonnin;; the air sae*. 
Ivoctrietes ll)-20 ('entroeercuH. 



DENDRAG A PUS. 

(Flale XLVMl.) 

Matoi ial cxaiuineMl: Six sjmeimonH of I>, ulmuirus, four fioni Faidsville, NVyoiniiic-, 
tho^ittof Dr. .lesurini, and two from Prof. D. S. 'riioiupson, llonlder, Folo- 
rado, am] ouei of />. o./a//f/h/o.sa« from Prilish (k)iumhia tVoni Mi*. .lohn f\'in- 
iiin. In addition, ionrte*cn skins of I). ohnenruH, t wenty ol’ IK it. fntit/hutHitH, 
ami nine <if I>. o. rirhurdHitn}, cliiedly IVom Die F. S. National Miiseiiiu, have' 
oxaniinexl in re;»ard tee the) iiuniheu* e)f re'ct rie;e-s. 

The* ;;(‘m‘ral pterylosis e)f this ^e'liiis is so e'h'arly shown in Ihe plale* 
that no fnrihea’ e.xplaiiatiem is ne'i'eb el. 'The se'c.eimbn i(*s seemi te) be* uni- 
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fornily 18. In tlie number of rectrices we find the most remarkable 
diversity, as is shown by the following table: 



Xinnher of rtxU'iccs in Dendragapus. 



n. obscnnis. 


D o. fuligiuosu.s. 


D. o. richardsoni. 


2 specinieu.s have 16. 

1 specimen has 17. 

14 .specimeii.s have 18. 

3 s]»eciiinMis ha ve 20. 

70 ]ier cent have 18. 

The average number is 18. 


1 specimen has 14. 

2 specimens have 16. 

6 specimens have 17. 

12 specimens have 18. 

57 per cent have 18. 

The average number is 17.3. 


1 specimen has 19. 

G specimens have 20. 

1 specimen has 21. 

1 specimen has 22. 

Xone have 18. 

The average number is 20.2. 



It is unfortunate that a larger number of specimens was not avaib 
able for comparison, but it seems clear t\\^tfuliglnosns and rlchardsoni 
represent opposite extremes in the variation in the number of rectrices. 
Not having had any specimens of richardsoni in the fiesh, I can not say 
whether a similar extreme is shown in other characters or not. If 18 
was the number of rectrices characteristic of the ancestor of the tree 
grouse, fulUjhwsus shows a tendency to follow canave in the loss of 
a pair, while richardsoni has already acquired an additional pair. 
Further investigation into this question will doubtless prove of interest. 

CANACE. 

Material examined : Three specimens of C. canadensis from Mr, Egan, of Halifax, 
and one of C. franldini from Mr. Fannin, of Victoria, British Columbia. Six- 
teen skins, chiefly from the U. S. National Museum, have been examined 
regarding the number of rectrices. 

General pterylosis differs from that of Bendragapns in having a 
longer dorsal apterium, femoral tracts .much smaller in proportion to 
the size of the bird, and the ventral tracts more distinctly separated 
from the sternals. The secondaries are 17 in number. The number of 
rectrices is unifo4?inly 16, the only exception being one specimen with 
only 14. I am inclined to think that in this case the loss of one pair 
was due to an accident. Canace approaches Lagopiis in most respects, 
and appears to be a sort of connecting link between that genus and 
JJendragapns. 

LAGOPUS. 

]Mntenal examined: Four specimens of L. lagopns from Mr. Egan, Halifax, Nova 
Scotia, and two from Mr. William Clark, Winnipeg, ^lanitoba; three of L. 
rnpesiris from ^Ir. Egan, and two of L.welchii from Mr. Egan. The latter 
were idiuititied for me by Dr. J. A. Allen, All of the specimens Mr, Egan 
.sent me were collected in Newfoundland, 

The dorsal apterium is longer than in Bendragapns^ the femoral tract 
much smaller proportionately, and the ventral tracts are not so obviously 
connected with the sternal. The feet are feathered almost to the claws 
in front, but the tarsus is bare behind. The apterium over the eye was 
very small or wanting in ivelchii. No other specific differences were 
observed and there was little individual variation. The secondaries 
are 18 or 11) in number and the rectrices are 16, though the middle pair 
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are not easily distiiiguisbable from the long coverts. lu general, Lacjo- 
pus approaclies quite closely to Canace. Xitzscli credits La {/op us with 
IS vectrices, but he must have mistaken the middle pair of coverts for 
tail feathers. Cones considers the tail made up ‘^normally of 14*’ feath- 
ers, blit adds that the middle pair of coverts are usually reckoned as 
rectrices. I am confident, however, that this extra pair are not coverts, 
but true rectrices. 

BONASA. 

Material examined: Four specimens of our eastern B. umheUus and one of B. u. 
togaia, the gift of Mr William Clark, of Winnipeg, ^lanitoba. 

In its general pterylosis ‘ this genus differs from T>endra{iapus in 
having the dorsal apterium somewhat larger, and the lower cervical 
tract forks very much farther up on 
the throat. The branches of the 
latter bear the “rufis,” which form a 
peculiar tract on each side. There is 
a small apterium on each side at the 
base of the upper mandible, in front 
of and below the eye. The feet are 
only feathei ed down a short distance 
in front. Tlie rectrices are always 
18 and the secondaries 15 or IG, 
somewhat fewer than in other grouse. 

Xitzsch's observations agree entirely 
with mine. 

TYMPANUCHUS. 

Material examined : Two tine specimens 
of T. amerieam(8y for which I am in- 
debted to Mr. Carl F. Hemming, of 
Boone, Iowa. 

The general pterylosis is almost 
precisely like DendragapuSj but the 
dorsal apterium is smaller and the 
upper cervical tract is very narrow. 

The latter bears on each side a conspicuous tuft of about a dozen large 
feathers, which form a very evident and characteristic tract, uiider- 
ueath which is a large and peculiar apterium. The apteria over the 
eyes are small. The feet are feathered to the base of the toes. The 
h()ok*sliaped tract on the side is quite conspicuous. The tail consists 
of 18 feathers and there are 18 secondaries, as recorded by Kitzsch for 
T, vupido. 

PEDIOC^TES 

Material examined: Fonr specimens of P. xAiaalanellus cohimbiauus. 

General pterylosis seems to approach that of Bonasa, but there are 
no special tracts on the sides of the neck and the feet are feathered 
clear down on the toes in front. The tracts on the sides under the 




a b 

Fig. 4.— Special neck tracts op Bonasa. 
a, Seen from below, b, Seen from the 

SIDE. 
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wings are conspicuous. Tlie apteria on back and belly are inconspicu> 
ous, but those over the eyes are evident. There are 18 secondaries 
and 18 rectrices. 

CENTROCERCUS. 

Material examined: One fiill-plmnaiced male, two females, and three yoniig birds 
of C. urophaHianuff, for which I am very deeply nidel>ted to Dr Mortimer 
Jesurmi, of Douglas^ Wyoming. Seven skins in the IJ. S National Miiseiim 
were also examined regarding the number of reetnees. 

The pterylo.sis is quite distinctive, though the dorsal and ventral 
tracts are much like iJendnujapus, There are no lateral neck si»aee.s, 
but the whole neck is thickly feathered, and the sternal, cervical, and 
humeral tracts are all united on the shoulder. On each side of tlie 
neck i.s a large sharply defined apteriuin of orange colored skin, sornO' 
what oval in outline. Between and beneath these the skin is tliick 
and spongy and very densely feathered, especially in the male. There 
is a rather large apteriuin over each eye. All of the tracts are very 
broad and their limits are not easily determined, >o that in some s]>eci> 
mens the dorsal and femoral tracts seem almost united and the dorsal 
apteriuin is very small. The feet are feathered to the toes in front. 
The secondaries are unusually iminerous, 21 in all the specimens. The 
rectrices vary con.siderably in number; of 13 individuals examined one 
has 16, eight have 18, and four have 20, and this diversity is not 
connected with age or sex. 

MELEAGKIDID.E. 

Since this family is represented by only a single genus, comments on 
the latter will apply equally well to the former. 

MELEAGRIS. 

Material examined: One adult male and two females of M. gallopara. 

% 

General pterylosis has been well figured by Xitz-sch. It resembles 
that of DendragapuSj but there is no separation of the upper cervical 
frouj the dorsal tract, and the spinal apterium is long and narrow j the 
ventral tract not united at the end of the breastbone, but remains 
divided almost to the anus: and lastly, the head and upper part of the 
neck being bare, the two branches of the lower cervical tract are 
nowhere united into one. Halfdown is abundant, obscuring the 
boundaries of the tracts. The wing is pointed by the suth and fifth 
primaries, the seventh about as long, the fourth a little .shorter and 
nearly equaled by the eighth and third, while the ninth and second are 
somewhat shorter .still. There are IS rectrices and only 18 secondaries, 
but the alula contains o feathers. The feet are feathered only to the 
tarsal joint. In the male, a .special pteryla is formed on the lower part 
of the throat by a peculiar tuft of long bristles, but there is nothing 
corresponding to it in the females. My observations accord with those 
of Xitzsch, except that I found 5 feathers in the alula instead of 4. and 
the femoral tracts are proportionately broader than in his figure. 
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CliACJD.i:, 

This family is alsr> rC'pn^.smiUid in th^* IJiiirnd Stato-^ by a sin^^ln i'enus. 

ORTALIS. 

Hato XUX,) 

Mat^:rjal <jxaf/jjn<;/l , Fiv#; Hfwr^'iiiKcrj*^ fror/j liiowrjhvi'II#:, '/e.‘ a)4, kiu^lly fiir/ijfelj#i4 
ny Ml. Frank IJ. Anu'^troii;/ 

'I‘li»i <r<'hf:ial pU'f\lo-is diller.^ non •'idc'jably from thnt of tlm ;(roii.-o 
or <juailj and pon'nliaritios will bn soon on nxaniinaiion of tlm 

jjlatn. 'i'lmro an* larjrn ajitnna on t.hn nhnnks and r:bin. and tbn lat- 
oral ncnk sjiaon.-> am vnry short. Thn stnrnals arfj lon^ and nariow, 
whiln Ihn vnntral trart forms a lon^, -Inndnr. hollow trian^'li*. with iho 
apox forward and tho basn in front of tho arms. Thh hnnoral UanLs 
am mitimly fusod with tho jmstn/ior jiart of thn dor-al. and llm laUnr 
js J>ot s<i|>aiat*;d from thn npjinr nnrvdnal. On thn win?' thorn anj only 
two row-^ r*f major sormndaiy novnrt*^. but thn otlnu' novnrfs am niimnr 
on^ and rathnr iim^'ularly .scattnmd. 1 1n* alula consi**t*^ of livn fnathni s 
and th»no is a f>rominnnt claw on tin: thumb. 7*ln*n* am no down 
fnathni-. tho aftorshafts am ^mall. tho lilojjlnmn-^ .•'hoit. and the tuft on 
the oil ^'land i.-^ vnry small. Tho In^.^ ar c foatimmd down ju*»t ov'or the 
tarsal joint In front. Kor:trinns 1 2, lonn, tho niiddln jmir 1011^(0-1. 
8nc;^mdarios !.■>. I^rimar'ins 10. but thn on tor onn^ am vory short, ^'iv- 
a for niiila vnry dilfomiit from our othnr Gallina*. 2db“id, 1. 7, 8, 2, 
10. In rno-t of thn.so j>artinulars Or i(n/r> aprons with rho ^miora, Crox 
anrl /^;/nr/o/n; as dns^ailnnl by Nitzsnh, but thorn snnni to bn *omn 
important rlillnmunns, partiniilarly in thn v'nntral Uwct. I'lm lower 
par t of rhe main .-^haft of tin* nontour fnathers isenhu'^'ed and llattened 
as Xitz-nh de-nribes in Crax. 

noNcu:.-joNs. 

In the linht of the fore^'oin;' fants it may be fKrssible for ns to di*a\v 
Homn nonn'lnsions on the mlationshifi of the i'ennray but it mu'it be non- 
fes.'ied we shall hardly be justifir*d in <'oing munh beyond that. The 
i^roup is remarkably horuf/r'eneous, at least as far as its Xorth Airnfri- 
nan representatives are r^mnerned, but it is probable that a narefiil 
examination of the Ka^fern rhasianida*, the South Amerinan (Jranidar, 
and the A ustralasran Me^a|iodidar will brinn to Greater diversity. 
Our sin^'le repre.-entative of the Orarrida* is ob\dously further from the 
j^allinine tyjie than any of our other sjienies, and without further study of 
the family it is irnfio.ssible to rliaw any nonnlusions in m;'aid to tlie 
relationship of the ^'uans to the other Gallina*. With the A Innteropodes, 
however*, the ease is differ ent, and the relationshiji of the different genera 
is at lea«^t •»uj(;'ested by these in vesti^'ations. The position to be ^'iven 
MdxfKjriH i^ a rjin*.stion on whinh the work so far done throw's very little 
li^rlit. but its relation is probably nearest to the Pha‘-iarirda*. 

'J he iJrlferenees l^etw'een the i'rou.-.e and the rjuail are in part at least 
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due to tlie ;;reatcr size of the I'onner, and we may assume tliat the latter 
represent more nearly the i)i*imitive eonditiom Tliis assumption is 
based on the greater simplicity of the doi sal tract and the cervncal tracts 
in the quails and the small number of* rectrices. At the same time it 
must be remend)ered that it is a ])ure assnmj>tion adoi)ted only foi* con- 
venience in i)ointiuf? out the relation of the genera to eacli other. The 
common bob white and its allies will serve, then, as a starting imint from 
which to develoj) the othei* genera, l^phoriyx is nearest to Goiinm^ 
lijiving the same number of rectri(‘es and resembling that genus closely 
in other ways. Hut some of the feathers of the crown form a distinct 
crest tract. From may have been derived, on the one hand, by 

increased size and greabu' si^ecialization of the crest, the genus Onorijfx; 
and on the other hand, by nn erse changes in the crest and increase in 
the number of n^ctrices, the genus CaUqicpla. Tloi d(‘geiieration of the 
crest has gone further in CprtoHifx than in Calhpcpla, but the 12, 
rec'trices have been retained, though they have greatly degenerated in 
size and importance. This arrangement of the genera may be seen at 
a glance from the accompanying diagram : 



Oreortyx. 



Callipepla. 



'^Lophortyx. 



* Cyrtoiiyx. 



Coliniis. 



AVhich genus of grouse to use as a starting iioint is not so easy to 
decide, but for convenience we will take Canave, It must not be sup- 
posed, however, that this is meant to imply that that genus is nearest 
to the quails. l>ut it has tlie smallest number of rectrices and the 
simidest i)terylosis, and it is easy to show its connection with most of 
the other genera. Dendraffupm has developed from Canavc by increase 
of size, accompanied by greater development (jf the femoral tracts, a 
marked incr(‘ase in the number of rectrices, and some changes in the 
dorsal tract. LiUjopus has been modi lied from Canace only in the 
greater amount of feat hering on the feet and the greater develoiiment 
of upper tail coverts. Ti/mpanitrhusj Vediocwtes^ and Bouasa, form 
still another branch, of which the lirst is i>crha])S nean^st the ancestral 
form, and Ihfutsa tlie most modified. All three of these geiuua have 
an increased number of rectrices and modified (‘ervical tracts or apte- 
ria. Jn Bouasa there has been a marked decrease in the amount of 
feathering on the feet, and the special pteryhe on the branches of the 
lower cervical tract are very noti(‘eable. T1 k‘< position of Crntroccrrtis 
is not easy to dctermim‘, as it shows greater specialization than any 
other genus. This is indic.ated by the (changes in the arrangement of 
the cervical tracts, in the greater siz<» of the dorsal and femoral tracts, 
and in the increased nuinlxu’ of rectrices. Whether it is the descend- 
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